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Detection of Mutations to Zidovudine in the pol Gene of Human
Immunodeficiency Virus-1 by Direct Sequencing
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The nested polymerase chain reaction (PCR) assay was used to determine the sequences of
reverse transcriptase (RT) codons 41, 67, 70, 210, 215 and 219 of human immunodeficiency
virus-1 (HIV-1) pol gene. Template DNA was obtained from uncultured peripheral bloocd
mononuclear cells from 27 Korean HIV-1 infected patients treated with ZDV and Korean red
ginseng. The second PCRs were done for 2 separated regions (RT codons 13~98 and 152~259)
with 5 pl of the first PCR product. Nucleotide sequences were determined by direct sequencing.
In the 27 patients, CD4+ cell count decreased from 230+117/ul to 1524162/ul for 4626
months (Mo), and actual duration of ZDV intake was 27+16 Mo. In the 16 patients who had
been treated with ZDV therapy >25 Mo, the incidences of 70R, 215F/Y, and 41L were 61%,
28% and 22%, respectively and those of 67N, 210W and 219Q were 17%. The incidences of
215F/Y were 6.7% for group <12 Mo treatment, 22.7% for group with 13 to 24 Mo, and 27.8%
for group >25 Mo. There was no mutation in 9 patients. It might be associated with the
interruption of ZDV therapy for more than 6 months in 6 patients. This study shows that the
detection of mutation could be useful prognostic marker with other clinical and virological data,
and very low mutation rate is dectected compared to overseas reports.
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Human immunodeficiency virus (HIV)-13= 9 A A}
¥4 (reverse transcriptase; RT)2| low fidelity 2} high
viral tumover= 3] & Edwio) gL
m}elx] ol® antiretroviral drug pressurcol] M = £
% obn) :=4¥e] 2] 8 (substitution)o) U oL} thA o]
FLH, HAZ EA AMHEHT Qe TE oA
Soll thgh o] Basm gl [24].

1986, K1) AIDS X 24| 24 713 WA AL&-3)
2 A X2 (zidovudine; ZDV, AZT) [10,32}& &
& F waAs 39 RE Ao Bags] A%
8™ [2,19,21] Al @ ¥ subinhibitory drug concen-
trationsof] A &= ZDVel) tf gt A2 -gubsie [18)
ek ZDV @A @ (monotherapy)e] & 3= &
718l Zoll A& o #A] do] gtort [16] e
A A S £ 4l 29 (triple combination
therapy)e) 3 b4 24 A L8 7 9\T. ZDV
£ 713 B838h RT codons 41, 67, 70, 210,
215 R 21995 ofw|:mate] 54 ojnjxito R
2| ghs] 11, X 3 olm|nate] £} B8 ok
W VA= o ol YA Fxr) v o}
Zc} [2,11,16,19~21].

ZDVel g3l 7H | WA Qo) st 4o
Ue #9E dHAbE A 700 A obv]icato ®,
wW2AE N8 F 2FAEE obu) At lysine (K)
©] arginine (R)Z v}t (K70R). 18} K70R-&
vl s Bk st E3) 619 WA 1249 &
wild type (WD O 2 HEol77] = o). o8 g
WTo 29) A= T215F/ Y7 Vel = A3 W
Fato] dojdrt [2]. 44 K70RS WA FEE
7stA] grol infectious clonedr ©. & o] mutation2
sk ok 8u) o) A A S ) [20].
323 215F/Y7F A7) oF 169} 3144 Ay e}
) 2 H e 55 WA Ed L, 9 2
3 59 D67NZF K219Q7F A 1004 o)) 7Hp
4 A8tE 7t 2= 2% WA (high-level drug re-
sistance)F7} BT} [2]. & 48) AT A4A A ES
Z# etz 41L9) 2H L 215F/ Y9 Buksle] el
ek o] 29 oF 60~708 <) 24 4SS el
T 41L467N+TO0R+215F/Y7} 8] Vhehubd ok 180
o) A S 7HA -2t [2,18,19,21).

e

olelg Y4 BHE AL wAERE 2
A 4% 29, volEl s 29 2 o2 29o) §)

A4 EQdol &4
o &5 g2e 2+ Ao 2P H 7§ (advan-
ced HIV disease)9} W& CD4+ Al T4, vbo] & A
g9co2 & A HIVRNA 55, A o]v)
EASE oA WA wtolda B A EA FEF
(syncytium-inducing phenotype), 18] 1 <+ E3} Fd
H 89102 &Fo] ZEEX| @2 (suboptimal
drug levels) 7 %1} poor compliance7} S1T} [24].
A YA E 199192 E A A< A8 V)
Q1 CD4+ A 25 500/ul ©] 8HQ1 HIV g £l
A AR Ao g ZIDVE A g3t ot A
2} Goll o) d ZDVel| tiek A LU B BUbelA
gz A AH 6/ g ol HFE Aol mEA
Eltr] ZDV 5§ 18754 o] F71A) CD4+ A| 2
Z7h p24 Y = At fAH = A5E |l
UTh 4] 19973 F-E = FY A% ZDV, Lamivu-
dine (3TC) % Indinavir IDV)Z & 44 89 o] =
Yo &7] AIDS x| o F7t IA e il
Qo [5] £330 HIV g4 A 85 A=
CD4+ A 24 73 32 ) obA)of) di gk g At
7} o] Fo A & Zo] AFAolrt. EamolME S
N A Loz A=R & 2 A A
=EdWo] M E nested PCR g 3- direct sequenc-
ingg Fall ZAMSHR 71 B3t Hel it

HE L Y

1.

rt

N

1987 26 1993 4 7kX] HIV-1 ZE A2 F
gwre 274 L e ston AEe oz
413, gx} 239 o)}, Zetk A= 2= 19879 7 H
1993Q@ 744 A=W 2,2, 4, 6,4, 7 D 2mo)Th
A 2% e7hdeit)t 713 22 CD4+ A 257}
27359} [7]. ZDVE B85 278 2] #F geno-
typing A % 2] CD4+ A} 5 FE &= 500/u) ©]’Fo]
273, 200~500/ule) 119, 200/ul ©) 347} 149 019
o} 279 5 14T ZDV 58 9] 2147t )lof ge-
notyping®] °|F] & t} (22-9307, Table 2).

2. ZDV 2827|2} 9l CD4+ M EZ 4 g}

ZDV ¥-87)7k2 3704l A 194 7A = o
okl omy Hgao 312 300 mgol| A 1000 mg
oot o ¥ BHF 300~500 mg H-838k3
31 8x} 59} 172 3% 800 mgH & 22819t
zt gl A ZDVE A& HE&35H7] Al&E Al
O 2 HE ZHF genotypinge] B AlFH 7R Q) 7|3
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2463126709 (AT +HZHA)) o) gt} o] 7]
bt F AA ZDVE E83 7|31 2734163
e (FF3; 25709, 9195 3~7970 )= 713
] E882 F59%%H T} 46.3+26709 EoF
CD4+ A 2= 230+ 117/plo A 152+ 162/pl 2

600

BT 2007l FASHE T 278 5
£ ddIZ 7DV} 37 671 m| gt =
3L (Table 2), 279 2% o]n| WAE 3 ulg} zho]
[6] ZDV 58 AJ 2} o] Fof me]F4-g 3F 5.4
g BaAAY B8 ol (29 2~4770
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43t
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Figure 1. Development of mutation to ZDV in reverse transcriptase and decrease in CD4+T cell. The patient
(24 years old in 1999) was infected with HIV-1 via blood transfusion in November 1989. Since April 1993
(month 42), he has been treated with ZDV (800 mg/day). He also took Korean red ginseng (KRG) for 8
months (total 1,320 g). PBMC samples at months 81 and 117 were available for this study.
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Figure 2. Incidence of mutation to zidovudine (ZDV) in reverse transcriptase (RT) by codon and month of
therapy in 27 Korean HIV-1 infected patients treated with ZDV. Incidence of 70R, 210W and 215F/Y increased
according to the duration of therapy. 67N and 219Q appeared simultaneously after 2 years therapy in 3 patients.
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Table 1. Changes in amino acid in reverse transcri-
ptase (RT) associated with resistance to azidothy-
midine therapy.

Position Amino acid Codon Fold
at RT change change resistance
40 M40L ATG to TTG 4

or CTG 4

67 D67N GAC to AAC

70 K70R AAA to AGA
210 L210W TTG to TGG 0
215 T215F ACC to TTC 16
T215Y ACC to TAC 16

219 K219Q AAA to CAA

o, T 1770 9).
3. Nested PCRZ 0|23l DNA

o
JH

199313 6 FE| CD4+ 4| £ 23 A] ulole} ~
H) &2 $ 3 sodium heparin HH. (10 ml)E 2E
23 229 kel 7 (peripheral blood mononu-
clear cells; PBMC)E 270 2] cryotubeol] 1}3=o] deep
freezerol] E e gt o] F FHE Fo] YA
T F AL AAES 2] 200 S Bl
AEde wgol @2l 200 plE homogenization 3-
10 u1& 95 Coll A 1087t 7189 8t denature A) 71
& o] & polymerase chain reaction (PCR)®| A}-£-3}
At

Z PCR-& primers JA99 (5'-GGGGGAATTGG-
AGGTTTTATCAAAG-3'; 2394-2418)¢} RIT137 (5'-
TTCTGTATGTCATTGACAGTCCAGC-3"; 3301-
3325)8 AF£3}ed RT codon 19| A 2197bA41 & %
sh= 931 base pairs (bp)S EF 34T [30]. €
2} SEAES o] 83 23} PCRE RT codons 41,
67 B 70-% E3sl= AR (257 bp; codon 13-98)
9} codon 210, 215 % 2195 ¥3slE FHkR (319
bp; codon 152-259)% t}o] AA)SPE Tl Aukx
£ 9% primerst 523 (5'-AAGCCAGGAATGGAT-
3%, 2586-2603)3% 526 (5-TGCAGGATGTGGTATT-
CCTAA-3} 2824-2843)% 31 S¥FELZ 9]} primers
= 527 (5-GGATGGAAAGGATCACCAGCAATA-
3'; 3003-3026)¢} 530 (5-CCCATCCAAAGGAATG-
GAGGTTCT-3; 3202-3225) ©]1th. 718} primers
2] numbering-S HIV NL 438 7| o2 34k

4 QW] B4

PCR cycling< PCR Sprint (HYBAID, UK)E ©]
£3ta] 12} PCRE 95Col| A 383t denature $-,
94 ¢l A 30%, 50ColA 18 22l 72CA 1
2o = 303 wrEsldch PCR ¥Hg-2 10 mM Tris-
HCI (pH 8.3), 50 mM KCl, 1.5 mM MgCl, 200 uM
each dNTP, 20 pmol of each primer, 1.25 Units
AmpliTaq polymerase (Perkin-Elmer Cetus), Z1.8} i1
denatured PBMC (DNA) 10 ulE %ol kg Z3&
50 pl= &gtk 23k PCRE 13} A 5 plE AR
3 2L AYHE (primers 523/526)2 &) A
annealing temperature = 58°C, FWH4- (primers CE7/
RITI37)E 93lA1E 64T A WA AL A
93t = 121 PCR W 9} EY3}sit}. 24 PCR A
52 1.5% agarose gelsol] 4] ethidium bromide stai-
ning© 2 g9l t}.

4. Direct sequencing

24 PCR 4H& 7 wlE o] -£3}a] direct sequenc-
ingS A A) 8} th. Sequencing primers= A ¥HE-E
Y& A = primer 5235, FHIRE {34 primer
CE7& 18-85t} Sequencing reactions-= T7 sequ-
enase v2.0 (Amersham Life Science, USA)E Al-§
skt

2 o

=W HIV-1 A A ZDVel o & WA
FAA A Y g AR ZDVE E83 &
o] Ui 27| HIV-1 A EZRE Ee8 &
a8 75 A2 ALtk HIV-19] -
A& 4 (reverse transcriptase; RT)YE 74 Sl 560
7Ae olnl At F U3 B e 41219 -9
& FZ37) 93 nested PCRS A A 8}4 o). 24}
PCR< 41L, 67N 2 70R3} 210L, 215F/Y 2 219Q
Zk2y 3 FAE 4 QA ZAREE 257 bp}
WL 319 bpE UFo] PCRE & & A3 g7]

< A3tk 28y & 56 AA F A
17 (08-9409)0] tal) A &= 23} PCR| A ZZ
< A& T AT (FLE AAol sl 2]
& PCR AHE 2 23] A7 de] 2" 24 =
3}, 198129} 229410, Table 2). Ad o] VER}E= ¥
oz 42 63L2] wild type (WT) nucleotides} o}
vl 28] YA S ol Table 13 2ok

—

P 2 ob

e 4Tl
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Table 2. Genotypic analysis of reverse transcriptase (RT) in 27 Korean HIV-1 infected patients treated with
zidovudine (ZDV) and Korean red ginseng for 46 426 months.

Wild type codons in RT CD4+ T cell count b
Patient Months with at the time of (/ul) Months

code-date  ZDV/duration® 41 67 70 210 215 219 W;gg}ﬂ
M D K L T K ZDV start  Genotyping

01-9409 10/27 - - - - - - 272 158 4
-9608 16 /38 - - - - - - 95 0
-9611 19/53 - - R - - - 122 0
-9812 21/78 - - - - - - 29 6
-9812 21/78 - - - W Y - 29 6

02-9503 24740 - - R - - - 291 105 0
-9601 39/59 - N R - Y Q ‘ 4 0

03-9908 25/102 - - - - - - 167 130 76

04-9707 40/76 L N - W Y Q 327 1 12

05-9408 17/ 42 - - - - - - 219 171 14
-9702 25/72 - - - - - - 162 4

06-9307 6/8 - - - - - - 236 247 0
9412 8/17 - - - - - - 6 7

07-9504 15/19 - - - - - - 124 69 8
9511 22726 L - - - - - 7 1

08-9310 8/11 - - R - - - 209 203 0
-9409 11/22 /Y Y 79 0
9509 25/33 - - R - - - 58 0

09-9306 6/6 - - - - - - 177 396 0

10-9706 8/18 - - - - - - 70 84 3
-9903 20/39 L - - - Y - 8 0

11-9307 24 /24 - - R - - - 320 274 0

129904 3/78 - - - - - - 365 292 74

13-9309 13/35 - - - - - - 198 411 0
-9408 14 /46 - - - - - - 397 0
9612 40/ 64 - - R - - - 189 0

14-9306 26/26 - - R - - - 131 226 0

15-9306 27727 - - R - - - 378 368 0

16-9312 21/21 - - - - - - 136 330 0
-9408 29 /29 - - - - - - 427 0

17-9608 43743 - - R - - = 284 312 0
9908 79779 - N R - - Q 95 0

18-9412 36/36 - - R - - = 350 600 0

19-9706 5/5 - - - - - - 7 58 0

20-9504 30/34 L - - - Y - 176 55 3
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Table 2. Genotypic analysis of reverse transcriptase (RT) in 27 Korean HIV-1 infected patients treated’ with
zidovudine (ZDV) and Korean red ginseng for 46426 months.

Wild type codons in RT CD4+ T cell count Months®
Patient Months with at the time of (/ul) without
code-date ZDV /duration® 41 67 70 210 215 219 : 7DV
M D K L T K ZDV start Genotyping

21-9411 15/18 - - - - - - 186 207 0
-9702 33/57 - - R - - - 72 0
22-9307 0 - - - - - - 179 346 0
-9410 717 L - - - - - 388 0
-9410 717 L - - W Y - 388 0
-9505 14/ 14 L - - W Y - 224 0
-9604 22725 L - - W Y - 35 0
-9609 27/30 L - - W Y - 4 0
23-9310 17/17 L - - - Y - 50 53 0
-9509 39/39 L - - W Y - 6 0
24-9312 11/17 - - - - - - 241 161 3
-9406 14/23 L - - - - - 236 0
9701 16/54 L - - - - - 9% 0
25-9611 12/51 - - - - - - 348 228 0
-9808 17/72 - -~ - - — - 63 10
26-9406 14 /26 - - R - - - 581 606 0
-9609 41/53 — - R - — - 298 0
-9804 60/72 - - R - - - 342 0
27-9312 4/8 - - - - - - 135 133 2
-9405 9/15 - - - - - - 172 0
-9411 15/19 - - - - - - 219 0

Duration® means actual period from the start of ZDV therapy. Months® from the last ZDV intake to
genotyping. Hyphen means wild type. Slash means that the second PCR was negative.

e Uy

A2 ZDVE 543 ML 5o e nyy
WA NEs 58 3~12959 119 o 2 2
dolR 1579 A F AR 147 (08-9409 A)
oD FukR 15740) ZE YT} o] F M4IL 2
A (FLE HA N 23 PCR A2 9)7} T0R,
210W, 215Yo] ztz} 135 % wk €42 €] 9t} (Table
2 Afez A #d Sddo)s) vebd A

= A 22004 ZDV B4 77195 M40Lo| Tk
(Table 2). 12}t o] Wl U3 A s ¥
k9] 23] PCR¥ ¥71M Y AH o= o] Zolx =

A

BHol gl

-276 -

o A Ed¥el=A 3 M& MAILY el
= g& & A M41LT} L210W, T215Y 2 mixed
typeS B {Th o] wf &4 H 41L9) nucleotides=
LA CTGH or o] Fol&= 5% TIGHATH
ZDV E& 13~247] 5o A8 21 AH S
Ao 2 3l 2274 o A} M41L=)} K70R7} 2+2+ 72
(32.5%)7} 47 (18.2%) ©A| = 11, T215F/Y$h L
210W7} 227 & zhzt 5A (22.7%)3% 37 (13.6%)
4 e 5 2t} (Figure 2). 32} 24-93120) A = 23
AT 540 e 2 HAL ok 24 ZDVE 247
14774 2 16719 E£3 oA o2 g9
o] glo] 41Lgto] 23] d& o 2 & gth 210W
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= ZDV 2.2 147045 3% 22-95050] 4 o0
2 A E A

ZDVE 25784 o] 3 583 34 16 0. 2 1
D2 1870 AA 5 12709 oA ZDV e =
e AR AT A} 399089} 597028 A Qe w
 AANA Aoz g A} o) YA EaW ol
ZF dlew Fojd Wit = 70R, 215F/Y, 41L9]
2+t 117 (61.1%), 571 (27.8%), 471 (22.2%) ©| 1
67N, 210W 2 219QL Z+2} 3AM (16.7%) BA)
AT} (Table 2, Figure 2). ©| 5] 44| ZDV B-4-&
< follow up 7)7F 51.7+£227049 ZoF 36.94-147)
o H-&ate] 713 div] o 71.4% o}

2. e BEX| =AM

M41Le] H & 2x8 $2} 2204 ZDV 28
27) 644 ool dol2l AAE oz 2A}
7t ol RolAA G Ade] oy B A7 Y
4 A F b BA AR Bl E ML,
210W3} 215Y°} ZDV E-§& 7714 ) (22-9410), K
70Ro] 8719 & (08-9310), 18] 31 219Q%} 67No]
Z+zt 3970 9 A e} (02-9601, Table 2).

3. 215F/Y S

B

Sofl e of%

215F/Y &= 79 A €252 1 @Al CD4+ A|
E4E 22-94109) 2295058 A 9] st 55/ul ol
ste] &7 AIDS @tk 283 24 2%
215Y7}F vVERd 22-94.1000) 4 22-96.0974%) 2379
< CD4+ A E7} 388/uloll A S/ulE Bl & &5
2 4P Th 21907 S ¥ 31 (2-9503, 49707,
17-9908, Table 2)5% 2% CD4+ A} 57} 100/l
ojsil FAATE A o 1 &) T 800
mgw, IDVE ALA o2 BE-La)A 7} & Ch4+
A EF7F Aol & &zl 179 A= 2§
A 370 LA CD4+ celle] 284/ul (17.0%) ]Ed # o]
ZDV E-g.0 2 7|7} 400/ulo 2 A s o} B
T2 100/ul o) 32 At AL o F geno-
typingo] AAIE 7+ & 817 € Aol 70R<) L}E}
53 ZDV B8 76709 2 & 1170 R o
FHA genotypingol M= A 9o} DETN,
K70R 2 K219Q7} ©A 5 At} (Figure 1). ZDVE
E&3 sl WA mutation =7} 27§ o] 4F
Q1 w] (N=12)9] CD4+ Al 4= 74+117/ul= Ul
AY 174 o (N=42)2] 4 %=
220+ 146/plel) ¥ 3 2 8hA) RSk} (p<0.01).

A} mutation©o)}

ZDVE B8 279 F A BE EAo) o
A5 E 1 Fe A &= mutation©] = -5 9

3,4,5,6,12 3 25 genotyping
Al kR B8L 09 A edE A% (-7
g) oln] A7|ztell A CD4+ MESF ZFoE B
ol i glth. #x} 19-97069} 25-9611% UA|H o
i %20 Aol sl ) CDas A5 B2
2 Ho|a 9t} A} 99306, 16-9408, % 27-9312
2 T % immune complex dissociated (ICD) p24 g
4 F=rt ZDV 544 ofn 100 pg/ml ©} 4]
high replication A ¥} & Z+z} ZDV E-4 6714, 15
MY 2294 E A2 CDA+ A 25 B8 ol ¥
A Z7he UK 58 849,16 L 278 F
M-S AA D] 88 SER 2424 ZDV 58 6,

19 2 304 A o o}

HU

i

2

AIDSY| B3 Be AgolE BTFew o A%
AIDS 92 Aol g F AL A7 AT} ¢
ARt getx dAA R HIV 4945
Yej A= &34 < antiretroviral agentsE 553}
o] viral load 2 &X] £ o]3t2 A A W
52 §A%E 20l Hae) Az B30} A1 9
£ 19909 o) ]2} HA) A BAE ) ol
FE A AEHD Aol o5 AgA vl
4 A B DT 19904 o) F ke o
Fo{A a1 glek. HZolw D el A4 (pro-
tease inhibitors)ell ™ 3+ /3 = proteasec)) A muta-
tiono] =M FAHo] dojuE Ao B
3 glon [23,25] Yol 7t ZDVe} ddC (zalci-
tabine) & ZDVe} didanosine (ddIyS %77t ¥ &
g Bt M Q15IME EFE 5719 RT %
o] HlE [A62V, V75, F77L, F116Y]7} multidideo-
xynucleoside resistance (MDR)E A @3l= A SR
WA Gk (15), Aol 9)oAl = ol
B ARE A G AN WYL ek
Hho) 2] 279 W7io) WA Zrkshn Aok A
T215F/YS] Hl1&E 7} 1988~19913 23 Fol A=
1.4%, 199243 7.2%, 1993~1994\d 10.4% = 1989~
19961 o) = 12.8%% 2.1 1995199613 o] H-2l g
o) 8] Aol A = 42%74A] FIFetR T [31). ©l&

FA ZDVE dol 583 Ao gle At o
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"] ZDVel WA & 7R 1
i Y& 9 n 3. oy
9 49 o] Hol HIV-17Hg A DE Bre s F
ZDVE 58314 @& 309 M= A F7A &
Z1 RT A Aol U4d-& JElA = mutationo] §1%)
ot (P12 E).

olgl gt kA B U WA KT st
ve] o] &= phenotypic assay9} genotypic assay7} 9}
=4 AAE vlolel 2 WS AA = S E P2
U1 A] P3 biosafety level] A7 B w88 7
82 &3 U &H AP A 5o AH
Aoz §FAB7F 4A @) vkd T ok 3
7kA) Wi o] el $-4 LebE WA B9 o)
3 Z+Zt wild typed}t mutationZ 7} F 29 pri-
mers® 2219 B Yito] FEEH =X 2 A}
o A0 [2,1921]) ol AL s A2 &
novel mutation-g BA| & £ Qe dAdo] ).
=R 9 AR = #2HE U7 nested PCRE £ 3}
i sequencing &t A} E =6 PCR AEZ
5-¥] direct sequencing &+ 7l ©] cloning & ) 4]
sequencing 8l ARt} A & et ol 2} selec-
tion biases?} Z o} A #AA AR E Y= 71
& gol o] &= Wyeltt 28] EadMEe =
W FAE oz 3ko] direct sequecing WY O
Z RTE FA &= oln| x4k 1H R E] 21981 7% off
3} 743} nucleotides sequencesE 4 &) gt ZDVE
712t E-8-8 S2}Sol A genotypic resistance
ZA e o

7DV I e e A3 AR G EAE 7]
s}7] ol goll = %—?6}1 ddl, ddC, 2 3TC %
3t} 9} norvir, indinavir 2 invirase 2] protease
inhibitors F ¥+ 7FA] o 49] AHA S WA 9 sz
gdal Alg= 3 9o} [9,12]. ZDVE Ui g v
St QP o} Aol o} 267t BEA
T0R} 215F/YE 242} < 75%9F 68%0l| A, 67Nz}
219Q¢ oF 58% % 40%¢)| A BAI T} [27).

dutzo g b WA Jehvde Edelel 70
RS 7% ¥ 97004 ZDV H47]3b0] Zoj A
S WAE) S5 249 ol Bed Bt
HA A 66.7%R 1L, 26719 o] 4 B&E nE
AA 27 o149l EQW) B s42), ThA) el
215EYE 71 4719) HAE A3 2E G o
A EA QS 28y F A ol4te] EddolE
7H 9789} A F 34} 296018 A 93 YA
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